Purpose. To determine the prevalence of constipation-related symptoms in individuals with chronic spinal cord injury (SCI), to describe the bowel program as reported by patients and including use of bowel medications and evacuation techniques, and to examine the clinical, functional and pharmacological risks of diculty with evacuation. Patients and Methods. This is a cross-sectional study of all in-patients at least 3 months beyond acute injury, on the West Roxbury/Brockton VAMC SCI Service, during a 10 month period (n=197). Clinical, functional, and medication data were abstracted from medical and nursing records. Individual interviews were conducted with all available participants (n=161, 82%) regarding bowelrelated symptoms and treatment over the previous 1 month period. The study de®nition of diculty with evacuation was spending more than 1 h per episode of bowel evacuation. Results. Forty-one percent of the 161 interview responders spent more than 1 h on bowel evacuation, 50% reported abdominal distension and 38% reported abdominal pain, 27% reported headaches or sweats relieved by having a bowel movement, and 33% reported fecal incontinence at least once a month. The bisacodyl suppository was the most commonly used laxative agent, while docusate was the most popular oral agent. Subjects with diculty with evacuation (n=66) were compared with those who spent less than 1 h on evacuation (n=95). Factors associated with diculty with evacuation were tetraplegia, Frankel grade A/B, laxative use, polypharmacy, previous urinary outlet surgery, and symptoms of abdominal pain and distension. Conclusion. Constipation-related symptoms are highly prevalent in individuals with spinal cord injury, despite considerable laxative use. Our ®ndings suggest that diculty with evacuation can be predicted on the basis of a patient's clinical pro®le.
Introduction
Constipation is a common problem and an important cause of morbidity in individuals with a spinal cord injury (SCI), 1 ± 7 yet is has been greatly understudied as a health care issue in this population. Constipation inevitably follows complete cord transection 2, 8, 9 or conus medullaris injury, 10 and frequently proves resistant to conventional treatment in these individuals. 10 ± 12 Characterization of symptoms associated with constipation in individuals with SCI is limited in the current medical literature, 5 but it appears that the prevalence of constipation-related symptoms, and the negative impact on lifestyle which they cause, increases in relation to the duration of their disability. 5, 13 Individuals may spend from 1 to more than 5 h a day on a routine bowel program, 5, 11, 14 which may lead to frustration arising from the limitations that this can place on pursuing social and work-related activities. 11, 15, 16 Increasing diculty with evacuation may also increase the need for professional assistance with the bowel program, which has important resource utilization implications. 16 Fecal impaction occurs commonly in persons with SCI, 2, 7 and may lead to further complications such as volvulus, 6, 17, 18 stercoral perforation, 19 colonic pseudo-obstruction, 6 functional ileus, 3 autonomic dysre¯exia, 3 ± 5,19 dyspnoea, 5 and worsening spasticity. 20 The level of the SCI to some extent may determine the pattern and severity of constipation. 7, 19, 21 Lumbosacral injury renders the descending colon and rectosigmoid immobile and¯accid, predisposing the patient to distal fecal impaction, with the risk of fecal soiling and incontinence.
ance of the entire colon, thereby greatly prolonging transit time from cecum to descending colon. 3, 8, 9, 23, 25 However, individual patients with comparable neurological levels of injury may show markedly dierent patterns of constipation. 2, 22 In particular, as individuals age with cervicothoracic cord injury, the colon may become progressively more compliant and¯accid, predisposing them to worsening constipation symptoms. 5 There are limited data examining diculty with evacuation in relation to neurological level of SCI, time elapsed since injury, 3 and other factors such as age, functional impairment, medications, and comorbidity.
There are surprisingly little descriptive data published on patterns of use of laxatives, suppositories, enemas, and bowel program techniques in patients with chronic SCI. Patients appear to largely selfadminister bowel medications on a trial and error basis. 26 Although some review articles and book chapters oer general guidelines on bowel care programs, 19, 21, 27, 28 prescribing physicians may be limited by the paucity of pharmacotherapeutic data regarding constipation in SCI.
The objectives of the present study were to determine the prevalence of constipation-related symptoms in individuals with chronic SCI, to describe use of bowel medications and bowel program characteristics, and to examine clinical, functional and pharmacological correlates of diculty with evacuation.
Methods
Data were collected on all individuals with SCI beyond 3 months of acute injury, who received in-patient care on the West Roxbury and Brockton SCI service during the study period of April 1993 ± January 1994 (n=197). The protocol was approved by the Brockton/West Roxbury Research Committee and the Institutional Human Studies Review Committee and written informed consent was obtained from all participants. The following data were abstracted from medical records: age, sex, reason for admisson, date of SCI, pattern of injury (ie tetraplegia or paraplegia), highest level of neurological injury, functional impairment (see below), previous urinary outlet surgery, and diagnosis of diabetes mellitus. Previous urinary outlet surgery has been associated with diculty with evacuation 5 and diabetes mellitus can result in prolongation of gut transit time, 29 particularly in individuals with autonomic neuropathy. 30 All medications prescribed during the 1 month period prior to the date of data abstraction were also abstracted from the medication record.
All subjects were classi®ed into three discrete hospitalization categories: scheduled annual check-up, acute or sub-acute medical or surgical care, and longterm care. All community-dwelling patients under the care of the West Roxbury/Brockton VAMC SCI Service are scheduled for an annual in-patient checkup, which usually requires a hospital admission of not more than 48 h. Should any patient require medical or surgical services, they may be admitted to the SCI Service at any time. During the study period April 1993 ± January 1994, the SCI Service had the following admission pro®le: 62% for scheduled annual check-up; 21% for medical or surgical services; and 17% in longterm care residency status.
Functional impairment was rated in all subjects using the 5-point Frankel classi®cation which characterizes neurological function below the level of spinal cord injury. 31 Frankel grade A indicates no motor or sensory function below the level of injury; Frankel B indicates some remaining sensation, but no motor function; Frankel C indicates some motor function, but not enough to enable the patient to usefully apply motor skills; Frankel D indicates some degree of useful motor function; and Frankel E indicates full motor and sensory function.
A brief interview of each subject was attempted within 48 h of the date of record abstraction, following written informed consent. Thirty-one individuals were discharged from the facility before the researchers were able to interview them. Two subjects were determined to be incapable of participating in the interview due to impaired cognition, and three subjects refused. Thus, of the 197 potential study participants, interviews were performed on 161 (82%).`Bowel program' refers to scheduled bowel evacuation with or without use of digital stimulation, laxatives, stool softeners, suppositories or enemas. Subjects were asked to respond to the following questions:
( self-administered bowel program (versus family member or nurse/ attendant), evacuation induced by meal or drink, headaches or sweats relieved by evacuation, abdominal distention, abdominal pain and fecal incontinence occurring at least once per month, current regular laxative use (5four doses per month), 33 laxative use prior to SCI, current use of at least six medications, 34 and use of the following speci®c drug categories: calcium channel blockers, 35 iron supplements, 36 antidepressants, 37 neuroleptics, 38 baclofen (known to aect gastric motility), 20 narcotics, 39 antidiarrheals (loperamide, kaopectate, and lomotil), aluminium-and calcium-containing antacids, 33 diuretics, angiotensin converting enzyme inhibitors, 40 and nonsteroidal antiin¯ammatory drugs. 41 Drugs with known anticholinergic properties were examined as a discrete pharmacological variable; this variable included drugs from within the categories of antidepressants (eg amitryptiline, imipramine, doxepin), neuroleptics (eg chlorpromazine, thioridazine, prochloperazine), as well as diphenhydramine, 37 and urological drugs oxybutynin and propantheline. Chi-square tests were used to examine dierences in demographic, clinical and pharmacological characteristics between interview responders and non-participants. P values 50.05 were considered signi®cant. Factors shown to have a signi®cant univariate association with diculty with evacuation were included in a multiple logistic regression analysis. All tests of signi®cance were twotailed. Table 1 summarizes and compares the characteristics of interview responders (n=161), and non-participants (n=36). The mean age of interview responders was 57+15 years, and 97% of participants were male. The predominance of men re¯ects the demographic representation of the Veterans Administration popula- The only signi®cant dierence between the interview responder and non-participant group was in the reason for admission to the hospital. Sixty-one percent of responders as compared with 86% of non-participants were admitted for annual check-up, re¯ecting the primary reason for non-participation which was rapid discharge from hospital, preempting the study interview.
Results

Characteristics of interview responders
Laxative use among interview responders Sixty-nine percent of subjects reported use of at least four laxative, suppository or enema doses per month, at an average number of 27+38 doses per month (Table 1) . Thirteen percent of interview responsers had used laxatives or enemas prior to the SCI. Figure 1 displays proportions of the interview responders taking dierent categories of laxatives. The most popular oral agent, docusate sodium (a fecal softener), was used by 21% of subjects. Stimulant laxatives (bisacodyl, senna and cascara) were the second most commonly used agents (16%), followed by saline laxatives (magnesium hydroxide and magnesium citrate) (14%), bulk laxatives (methylcellulose and psyllium) (9%) and lastly hyperosmolar laxatives (lactulose and sorbitol) (1%). Forty-one percent of residents reported use of bisacodyl suppositories, and 6% used enemas.
Bowel-related symptoms of interview responders Among interview responders 41% reported spending more than 1 h per bowel evacuation episode, and 12.5% spent more than 2 h (Table 2 ). Of symptoms relieved by evacuation and occurring at least once a month, half of the responders reported abdominal distention, with abdominal pain being the next most common symptom (38%). Twenty-seven percent of individuals reported symptoms of autonomic dysreexia (headaches or sweats) which were relieved by evacuation. One third of individuals described at least one episode of fecal incontinence a month, and 22% felt that evacuation was facilitated following a meal or a drink.
Characteristics of bowel program
Most individuals performed a bowel program 3 ± 6 times a week (59%), though 27% did so at least once a day (Table 3) . Forty-seven of subjects self-administered their bowel program, while the remainder had assistance, mainly from a professional nurse or attendant (40%). Only thirty-three percent of responders reported use of digital stimulation. Tweny-one percent of individuals had needed manual evacuation at least once during a 1 month period, in addition to routine bowel program. Table 4 lists the clinical, functional, pharmacological and symptom characteristics which were signi®cantly associated with diculty with evacuation in univariate analysis. Subjects classi®ed as Frankel grade A/B were more likely than those classi®ed as grade C/D to have diculty with evacuation. Subjects with tetraplegia versus paraplegia, and those who had undergone previous urinary outlet surgery were more at risk of diculty with evacuation. Long-stay residency however placed individuals at a lesser risk of reporting diculty with evacuation. Regular laxative use (5four doses taken per month) was most strongly associated with diculty with evacuation. Use of at least six medications, and use of benzodiazepines, was also associated. The bowel-related symptom which correlated most strongly with diculty with evacuation was abdominal distention, followed by abdominal pain.
Factors associated with diculty with evacuation
After inclusion in a multiple logistic regression model, the following factors remained independently associated with diculty with evacuation: tetraplegia (Adjusted Odds Ratio (AOR) 2.79 95% Con®dence Intervals 1.3 ± 6.2), Frankel grade A or B (AOR 2.77 95% CI 1.1 ± 6.7), 5four laxative doses taken per month (AOR 2.41 95% CI 1.0 ± 6.6), and long-term care residency (AOR 0.21 95% CI 0.1 ± 0.6).
Discussion
Our ®ndings suggest that persons with chronic spinal cord injury spend a considerable amount of their waking time managing a bowel program, and in addition have a high prevalence of constipationrelated symptoms, particularly abdominal distention, abdominal pain and autonomic dysre¯exia relieved by bowel evacuation. People who have diculty with evacuation use more laxatives, which implies that constipation-related problems persist in these individuals despite considerable levels of pharmacotherapy. The study ®ndings also suggest that numerous clinical factors are associated with diculty with evacuation among persons with SCI.
Forty-one percent of individuals in this study with chronic SCI spend more than 1 h per episode of bowel evacuation. Stone et al examined gastrointestinal symptoms in 127 spinal cord injured veterans who were generally younger than this study population (mean age 47, mean time elapsed since injury 12 years), and found that 20% reported spending more than 1 h on bowel program. 5 In a survey of 277 veterans with SCI, Nelson et al found that the average time spent per procedure was 2 h.
14 Prolonged bowel program has been associated with report of diculty with evacuation; 3, 5 we found that of those study subjects who used suppositories, 49% had to wait more than 30 min following insertion before starting a bowel movement. Physiological studies in spinal cord injured persons reporting diculty with evacuation have demonstrated signi®cant prolongation of transit through the left colon and rectum.
2,3,9,10,43 Impairment of rectal sensation, and weakness of the pelvic and abdominal muscles are also likely to predispose patients to reporting this symptom. 2, 44 The ®nding in (38) 68 (45) 12 (8) 83 (55) 59 (39) 59 (39) 59 (39) 47 (31) 60 (56) 34 (32) 47 (45) 21 (20) 56 (53) 36 (34) 44 (42) 41 (39) 31 (29) 1.82 (1. this and other studies, that individuals with tetraplegia were more likely than those with paraplegia to report diculty with evacuation, 3,5 may in part relate to anorectal dyssynergia, a condition seen in some individuals with high lesions, where the internal anal sphincter does not relax despite contraction of the rectum. 3 The bowel-related symptoms most strongly associated with diculty with evacuation were abdominal distention and abdominal pain. Stone et al found that postprandial abdominal distention and pain also correlated with diculty with evacuation, particularly in individuals with lesions above T5. 5 Symptoms of abdominal distention or pain are especially likely to prompt an individual with SCI to increase the frequency of their bowel program, 5 or even to accept colostomy as an alternative remedy for symptom relief. 12 These speci®c symptoms should be included in a bowel history when assessing constipation in patients with SCI, particularly as it would appear that they may partly drive treatment for this condition. Further research however, is required to examine the relationship between symptoms of abdominal pain and distention and more objective measures of fecal retention. Although symptoms of autonomic dysreexia did not correlate directly with diculty with evacuation, we nevertheless found that 27% of subjects reported headaches or sweats that were relieved by evacuating their bowels. Stone et al observed that 43% of study subjects reported occasional dysre¯exia in association with bowel movements. 5 People with SCI may sometimes use symptoms of autonomic dysre¯exia as a`trigger' to administer their bowel program. 45 These symptoms may however indicate the presence of fecal impaction, 19 and the goal of the overall bowel program should be to eliminate them. In some individuals with SCI, autonomic dysre¯exia is a potentially lifethreatening condition which may be remediable through eective bowel care. 45, 46 Twenty-two percent of individuals with chronic SCI reported that bowel evacuation was sometimes induced by ingestion of food or¯uids. Physiological studies have generally shown that the postprandial increase in colonic spike potentials corresponding to the gastrocolic re¯ex, is absent in individuals with cervicothoracic lesions. 8, 9, 47 However, these clinical ®ndings would suggest that patients should nevertheless be encouraged to administer their bowel program within 45 min of ingesting a meal, or hot or carbonated¯uids.
Our ®ndings showed an association between diculty with evacuation and use of at least four laxative doses per month. While not conclusive, these data suggest that current pharmacological management of this problem is frequently clinically ineective, or becomes ineective over time. The oral agent most commonly used by our study population was the stool softener docusate. Although, to the best of our knowledge there are no published clinical trials of stool softeners in patients with SCI, studies in non-injured subjects demonstrates docusate as having no impact on gut motility or stool volume, and therefore as being ineective as a laxative. 19,32,48 ± 50 Likewise, although there are no published data examining the ecacy of stimulant laxatives in persons with SCI, they are likely to be less eective in individuals in whom the colon is hypotonic and excessively compliant, such as those with lumbosacral injuries, 21 and those with long-standing cervicothoracic injury and acquired megacolon. 5, 19 Saline laxatives, the third most commonly used category of laxative agents, are not generally recommended for use in individuals with SCI, 21, 27 and their rapid onset of action and tendency to induce watery stool, may also promote incontinence.
10 Surprisingly, bulk laxatives were taken by only 9% of study participants, even though they are the most frequently recommended laxative agents for use in persons with SCI, 19, 21, 27, 28 Bulk laxatives both enhance colonic transit and increase fecal water content, 19, 28, 51, 52 increasing stool volume, and hence facilitating evacuation 28, 45, 51, 52 Osmolar laxatives may also potentially be underused in persons with SCI, as their ecacy has been clearly demonstrated in noninjured elderly subjects, 53 ± 55 in whom constipation also tends to be associated with motility abnormalities of the colon and rectum. 33, 50 The frequent use of bisacodyl suppositories by these study participants is appropriate in view of published ®ndings that when properly inserted, 56 suppositories facilitate evacuation at all levels of SCI. 16, 19, 27, 28, 44, 50, 57 Enemas were rarely used by interview responders, maybe in part re¯ecting the need for expert administration required to ensure adequate retention of¯uid, 24, 27, 45, 58 and avoidance of damage to the anesthetic rectum, and the external anal sphincter. 19, 56 These study ®ndings describe current patterns of laxative, suppository and enema utilization among persons with SCI, but further research is needed to evaluate the effectiveness and safety of these pharmacotherapeutic regimens for the treatment of constipation in this population.
The ®nding that residents of the long-term care facility were less likely to report diculty with evacuation may suggest that highly eective bowel program techniques may reduce constipation-related symptoms, even in those spinal cord injured persons who are older and who carry a greater burden of chronic illness. Incorrect technique, particularly suppository mispositioning and failure to perform preceding manual evacuation where needed, may result in failure to trigger defecation. 56 While use of digital stimulation is recommended in all patients with cervicothoracic injuries, and in those with lower lesions in whom the anal re¯exes are intact, 19, 21, 27, 28, 56 only 33% of interview responders reported use of this technique. Patients who comply well with a bowel training program tend to have fewer constipation-related symptoms. 24, 56 Our ®ndings that 47% of individuals, and 13% of family members Constipation in SCI individuals D Harari et al perform the bowel program emphasizes the importance of regularly reinforced patient and caregiver education on all aspects of bowel management. 59 Our study suggests that factors other than the SCI may increase the risk of dicult evacuation. Functional classi®cation Frankel grade A and B may be associated in part due to the probability of the gut being more severely aected in individuals with complete cord transection, 10, 23 and the greater degree of immobility. 5, 22 Range of motion exercises prior to the bowel program may help to facilitate evacuation in these individuals. 22, 60 Polypharmacy may increase the risk of constipation, especially in older individuals, 34 and constipation as a drug side-eect may be substantially under-reported in patients with SCI. Benzodiazepines have not previously been shown to increase the risk of constipation in non-injured subjects 33, 37 and this study ®nding may be confounded by increased administration to individuals who are Frankel grade A or B. The ®nding that individuals with history of previous urinary outlet surgery had a greater risk of reporting diculty with evacuation may re¯ect the shared innervation between bladder and lower gut; hyperre¯exic volume-pressure abnormalities have been documented in both the colon and bladder in individuals with cervicothoracic lesions, 8, 9, 23 and persons with anorectal dyssynergia also tend to have concomitant bladder detrusorsphincter dyssynergia. 3 Stone et al found that 72% of individuals with diculty with evacuation had had transurethral sphincterotomy. 5 The results of these studies suggest that a history of previous urinary outlet surgery in a patient with SCI should alert the physician to an increased risk of constipation-related problems.
One potential limitation of this study is that report of constipation-related symptoms, however speci®c, may be slightly subjective. Test-retest evaluations of bowel-symptom questionnaires in non-injured elderly subjects have shown good reliability, 34, 61 though similar validation has not been performed in the spinal-cord injured population. Certain psychosocial and clinical factors which were not measured in this study, such as diet, hydration, physical activity, and patient motivation should be regarded as relevant to constipation in this population.
In conclusion, constipation-related symptoms are highly prevalent in individuals with chronic spinal cord injury, despite considerable laxative use. Our ®ndings suggest that diculty with evacuation can be predicted on the basis of a patient's clinical pro®le.
